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(Scope of Patent Claims) 

(Claim 1) A carrier sense bi-directional wireless communi- 
cation device that is provided with a first receiving mixer 
that receives a received signal and a first local oscillation 
signal with a first frequency that corresponds to a selected 
channel that is selected from a plurality of communication 
channels that have the same transmission and receiving 
frequency and that divide a previously determined fre- 
quency band and that generates a primary intermediate 
frequency signal with a second frequency; a second receiv- 
ing mixer that receives said primary intermediate frequency 
and a second local oscillation signal with a third frequency 
and that generates a secondary intermediate frequency with 
a fourth frequency; a first local oscillation circuit that gen- 
erates said primary intermediate frequency signal; a second 
local oscillation circuit that generates said secondary inter- 
mediate frequency; and a reference frequency signal oscil- 
lation circuit that generates a reference frequency signal 
that is provided to said first and second local oscillation 
circuits; and that confirms that said selected channel is an 
idle channel that does not contain transmission signals from 
a remote station before it starts transmission and then 
transmits its transmission signal; that is 
a wireless communication device characterized in that it is 
provided with a multiplier circuit that uses a non-linear 
element and that is controlled by dynamic conditions at a 
first level corresponding to transmission of a transmission 
and receiving switching signal, that multiplies said refer- 
ence frequency signal by a previously determined multi- 
plier, and that generates a transmission local oscillation 
signal at said fourth frequency; 

a modulation oscillation circuit that oscillates at said third 
frequency, receives said transmission signal at the time of 
transmission, conducts said modulation, and generates a 
transmission modulation signal; 

and a second transmission mixer that is controlled by dy- 
namic conditions at said first level of said transmission and 
receiving switching signal, that receives said transmission 
local oscillation signal and said transmission modulation 
signal, and that generates said transmission intermediate 
frequency signal. 

(Claim 2) A wireless communication device according to 
Claim 1 characterized in that said modulation oscillation 
circuit shares the functions of said second local oscillation 
circuit that supplies said second local oscillation signal at 
the time of reception. 

(Claim 3) A wireless communication device according to 
Claim 1 characterized by having a first and second voltage 
control oscillation circuits controlled by a first and second 
synthesizer that include a phase locked loop circuit where 
each of said first local oscillation circuit and said modula- 
tion oscillation circuit operate on the basis of said reference 
frequency signal, respectively. 

(Claim 4) A wireless communication device according to 
Claim 1 characterized in that it is provided with a first 
switching circuit that switches in response to the first and 
second level of said transmission and receiving switching 
signal to provide said transmission modulation signal to 
said second transmission mixer and to provide said second 
local oscillation signal to said second receiving mixer re- 
spectively; 

a second switching circuit that selects one of said transmis- 
sion modulation signal and said primary intermediate fre- 



quency signal in response to said first and second level 
respectively and supplies it to a primary intermediate fre- 
quency amplifier circuit; 

a third switching circuit that supplies the output signal 
from said primary intermediate frequency amplifier circuit 
to one of said first transmission mixer and said second re- 
ceiving mixer in response to said first and second level 
respectively; 

a fourth switching circuit that selects one of said second 
receiving mixer signal and said transmission local oscilla- 
tion signal in response to said first and second level respec- 
tively and supplies it to a first secondary intermediate fre- 
quency amplifier circuit; and 

a fifth switching circuit that supplies the output signal of a 
band-pass filter on said secondary intermediate frequency 
signal to one of said second transmission mixer and a sec- 
ond secondary intermediate frequency amplifier circuit in 
response to the first and second level, respectively. 
(Detailed Description of the Invention) 
(0001) 

(Field of Industrial Application) The present invention 
relates to a wireless communication device, specifically a 
bi-directional wireless communication device used for a 
wireless LAN (Local Area Network) using the CSMA 
(Carrier Sense Multiple Access) protocol. 
(0002) 

(Prior Art) Development of the latest wireless technology 
is remarkable and the transformation to wireless is pro- 
gressing through the use of high frequency bands, such as 
the microwave bands used in wireless LANs, in fields such 
as high-speed data transmission that are conventionally 
conducted using cables as a transmission medium 

(0003) A LAN is a network which mutually connects de- 
vice consisting of a plurality of independent computers. It 
is closed and exists in a limited area controlled by the users 
themselves, such as inside a single building or structure. An 
example of the LAN is a system wherein a comparatively 
high-performance computer called the "server" connects a 
plurality of personal computers called "clients" via data 
communication lines and allows data bases to be shared 
and data to be exchanged among the individual personal 
computers. This sort of LAN has become commonplace as 
high-performance personal computers have proliferated and 
is also known by the term "computer downsizing." 

(0004) A wireless LAN performs the data communication 
in this sort of LAN by wireless communication, and since 
installation of the cables for data transmission is unneces- 
sary, it has the advantage that construction at installation is 
simple and extension and layout modification after installa- 
tion are very easy. 

(0005) Moreover, as miniaturization of the personal com- 
puters used as terminals progresses, but sharing and data 
processing of a database become possible, even for mobile 
devices, and future development is highly anticipated. For 
this reason, it cannot be overemphasized that miniaturiza- 
tion and lowered costs of the wireless receiver-transmitters 
for data communication must accompany the miniaturiza- 
tion of computers. 

(0006) Although a number of methods have been proposed 
as protocols for the wireless data transmission in this sort of 
wireless LAN, the most promising of these use microwave 
bands, such as a 2-3 GHz band, and spectrum diffusion 
techniques, especially frequency hopping methods. 
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(0007) An example of this conventional kind of wireless 
communication device is the system established by the 
American IEEE 802.1 1 committee that provides 100 chan- 
nels with a bandwidth of 1 MHz in a 100 MHz band of the 
2.4-2.5 GHz band, that uses frequency hopping, and that 
provides a data transfer rate of about 1 Mbps using FSK 
modulation. 

(0008) For the communication multiplexing system, the 
CSMA protocol is used. The CSMA protocol is a system 
that prevents the collision of transmissions from two or 
more terminal stations. Before the start of transmission by 
the various terminal stations that are servers or clients, the 
CSMA protocol conducts a carrier sense operation to de- 
termine whether there is radiation from a terminal station 
other than the carrier on the radio wave, that is, on the fre- 
quency channel on which reception will be attempted, and 
immediately after confirming that there is no radiation on 
said carrier, it begins transmission on said frequency chan- 
nel. 

(0009) With reference to Figure 2, which shows the con- 
ventional wireless communication devices used as terminal 
stations in this type of wireless LAN system as a block, the 
conventional wireless communication device is provided 
with a common transmitting and receiving section 100 
which is a common section that includes an antenna to be 
used for both transmitting and receiving, a standard trans- 
mission source, etc., a receiving section 200 that amplifies 
and demodulates received signals and outputs a received 
data DR, and a transmitting section 300 that receives a 
transmission data DT, modulates it, converts its frequency, 
and amplifies it, and outputs transmission signals on a pre- 
determined transmission frequency. 

(0010) The common transmitting and receiving section 100 
is provided with an antenna 1 that is used for both transmit- 
ting and receiving, a band pass filter (BPF) 2 that is con- 
nected to the antenna 1 and that passes only signals in the 
predetermined 2.4-2.5 GHz frequency band corresponding 
to the transmitting and receiving channels, an antenna 
switching circuit (ASW) 3 which connects the BPF 2 to the 
receiving section 200 at the time of carrier sensing and 
reception, and connects [the BPF 2] to the transmitting 
section 300 at the time of transmission, respectively, an 
oscillation circuit 31 which contains crystal oscillation 
circuits with temperature compensation that supply a refer- 
ence frequency signal FR to synthesizers 30, 29, and 33 for 
local oscillation in the receiving section 200 and the trans- 
mitting section 300, a voltage controlled oscillation circuit 
(VCO) 28 which supplies a first local oscillation signal 
LOl , and a synthesizer 30 which receives a reference signal 
FR and controls a VCO 21 . 

(001 1) The receiving section 200 is a double super hetero- 
dyne method and is provided with an RF amplifier 4 which 
carries out low noise magnification of the input signal R 
which is supplied from the ASW 3, a mixer 5 which re- 
ceives the first local oscillation signal LOl and converts the 
output signal of an RF amplifier 4 into a first IF signal, IF 
amplifiers 7 and 9 which amplify the first IF signal, a SAW 
filter 8 which is the band pass filter from which has a pre- 
determined band property and which removes spurious 
signals, such as image signals, a mixer 1 1 which receives 
the second local oscillation signal L02 and converts the 
output signal of an IF amplifier 9 into a second IF signal, IF 
amplifiers 13 and 16 which amplify the second IF signal, a 



SAW filter 14 which is the band, pass filter for the second 
IF, which has a predetermined band property, and which 
removes spurious signals, such as image signals, a limiter 
17 which performs amplitude limiting on the output signal 
of the IF amplifier 16, a demodulator circuit 18 which de- 
modulates the output signal of the limiter 17 and outputs 
the demodulated signal, a comparator 19 which shapes the 
waveform of the demodulated signal and outputs a received 
data DR, a receiving signal strength display circuit 20 
(RSSI) which outputs a signal RS with which supply of the 
output S of IF amplifier 16 is received, and the receiving 
signal strength corresponding to the amplitude of this out- 
put S is expressed, an armature-voltage control oscillation 
circuit (VCO) 21 which supplies the second local oscilla- 
tion signal L02, and a synthesizer 29 which receives sup- 
ply of a reference signal FR and controls VCO 21. 

(0012) The transmitting section 300 is provided with a 
VCO 32 which supplies a transmission IF signal IFT that is 
FSK modulated in response to received transmission data 
DT, a synthesizer 33 which receives a reference signal FR 
and controls a VCO 32, a mixer 25 which receives the 
transmission IF signal IFT and the first local signal and 
converts the transmission IF signal IFT into a converted 
signal TS of a predetermined frequency, a BPF 26 which 
removes spurious signals, such as image signals, from the 
converted signal TS, and an RF power amplification 27 
which carries out power amplification of the converted 
signal TS, and outputs a transmission signal T. 

(0013) In order to simplify the explanation, general values 
have been set for the major signal frequencies are as fol- 
lows: for the reception and transmission frequency FRT for 
each channel, 2.4-2.5 GHz; for the channel interval, 1 
MHz; for the first IF frequency and the transmission IF 
frequency, 400 MHz; for the second IF frequency, 40 MHz; 
for the first local oscillation frequency LOl (FRT minus 
400 MHz) = 2.Q-2.4 GHz; for the second local oscillation 
frequency L02, 360 MHz, for the reference frequency FR 
10 MHz, respectively. 

(0014) Next, operation is explained with reference to Fig- 
ure 2. First, in the receive state, an input signal R with a 
frequency corresponding to desired channel of 2.4-2.5 GHz 
frequency band is extracted by BPF 2 from the received 
signal received by the antenna 1 and is supplied via ASW 3 
to RF amplifier 4, where it is amplified. The output signal 
of the RF amplifier 4 is supplied to the mixer 5, and the 
mixer 5 generates the first 400 MHz IF signal Ii in re- 
sponse to the magnification input signal and the first local 
oscillation signal LOl of the frequency corresponding to 
the set channel of the 2.0-2.4 GHz band from the VCO 28. 
For example, if the above-mentioned set channel frequency 
is set to 2.45 GHz, the frequency of the signal LOl will be 
set to 2.05 GHz. A signal II is amplified by the IF amplifier 
7, spurious signals are removed by the SAW filter 8, and 
the signal is further amplified by the IF amplifier 9 and is 
supplied to the mixer 11 as a signal II A. The mixer 11 
generates a second 40 MHz IF signal 12 in response to the 
second local oscillation signal L02 with a frequency of 360 
MHz from the signal II A and the VCO 21. A signal 12 is 
amplified by the IF amplifier 13, spurious signals are re- 
moved by the SAW filter 14, and the signal is further am- 
plified by the IF amplifier 16, and it is supplied to the limi- 
ter 17 as a signal I2A and to the RSSI 20 as a signal S, 
respectively. The limiter 17 receives the signal I2A and 
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supplies a signal IL which is generated by performing pre- 
determined amplitude limiting on the signal I2A to the 
demodulator circuit 18. The demodulator circuit 18 de- 
modulates Signal IL and supplies the demodulated signal to 
the comparator 19. The comparator 19 shapes the demodu- 
lated signal and generates and outputs the received data DR 
as digital data signals. On the other hand, the RSSI 20 re- 
sponds to the supplied signal S and outputs a signal RS 
corresponding to the amplitude of the signal S, i.e., receiv- 
ing signal strength, and supplies it to an external control 
system Moreover, the signal RS is used also for checking 
for the existence of transmissions from other terminal sta- 
tions in the set channel. 

(0015) The frequency synthesizer 30 includes a frequency 
divider which is a prescaler which divides the first local 
oscillation signal LOl by the division ratio corresponding 
to the set channel and generates a divided signal of about 
10 MHz and a phase-locked loop (PLL) circuit which per- 
forms phase comparison of the divided signal and the refer- 
ence frequency signal FR, responds to any phase error, and 
generates a control signal for the VCO 28. The frequency 
synthesizer 30 receives the 10 MHz reference frequency 
signal FR from the oscillation circuit 31 and controls the 
VCO 28 to perform a phase simulation operation with this 
as the reference frequency and to generate the first local 
oscillation signal LOl of the frequency corresponding to 
the set channel. 

(0016) Next, in the transmission state, a transmission data 
DT is supplied to the VCO 32. The oscillation frequency of 
the VCO 32 is 400 MHz, the frequency of the transmission 
IF signal IFT, and it is controlled by the control signal PT 
of the frequency synthesizer 33 on the basis of the fre- 
quency of 10 MHz of the reference frequency signal FR. 
The VCO 32 responds to the supply of the transmission 
data DT, performs a frequency shift corresponding to the 
sign value of transmission data DT for this oscillation fre- 
quency corresponding to the control signal PT, and gener- 
ates the transmission IF signal IFT upon which FSK modu- 
lation has been carried out. The transmission IF signal is 
supplied to the mixer 25. The mixer 25 responds to the 
supply of the transmission IF signal IFT and the first local 
oscillation signal LOl, converts them into the converted 
signal TS of the set channel frequency, and supplies it to 
the RF power amplifier 27 via the BPF 26 for spurious 
signal removal. The RF power amplifier 27 carries out 
power amplification of the converted signal TS, generates a 
transmission signal T, supplies it to the antenna I via the 
ASW 3 and the BPF 2, and sends out the transmission sig- 
nal T as an electric wave. 

(0017) Selection of the channel to be used is performed by 
the frequency synthesizer 30 of the common transmitting 
and receiving section 100 by setting the oscillation fre- 
quency of the VCO 28, i.e., the frequency of the first local 
oscillation signal LOl. As mentioned above, each terminal 
station must check that the channel chosen in the carrier 
sense state before starting transmission is vacant, i.e., other 
terminal stations have not transmitted using the channel. 
Therefore, it must first place itself in the receive state with 
respect to the above-mentioned channel and must be placed 
in the transmission state instantaneously after confirming 
that the channel is an idle channel with reference to the 
output signal RC of the RSSI 20. Although this amount of 
time need only be sufficient to collision with other terminal 



stations, an actual system requires 10 /is or less as a dura- 
tion from the receive state to the start of transmission from 
the following basis. 

(0018) As described above, the desired value of said re- 
quired time in the wireless LAN using this frequency- 
hopping method and said required time in a wireless LAN 
using the direct diffusion method with a comparable data 
transmission rate is prescribed to be 10 /is or less in docu- 
ment IEEE 802.1 l-93/232rl of the U.S. IEEE 802.11 com- 
mittee published in January 1994. 

(0019) On the other hand, the time required for stabilization 
of the frequency, i.e., the lock time, corresponding to the 
channel setting resulting from the combination of the fre- 
quency synthesizers 30, 29, and 33 used in the PLL circuits 
and the VCO 28, 21, and 32 is set to at least several tens of 
microseconds based on the response time of the internal 
reference frequency of this type of general PLL and the 
time constant correspondence of the loop filter. 

(0020) That is, said PLL circuit lock time becomes shorter 
as the internal reference frequency generated by dividing 
from the reference frequency signal FR becomes higher or 
as the cut-off frequency of the loop filter becomes higher. 
In this example, in order to set up channels in the 2.4-2.5 
GHz band at intervals of 1 MHz, a prescaler must use 2 
modulus form of 64/65 division, and even if it uses 50 
MHz, which is the practical upper limit of current technol- 
ogy as a clock frequency, 500 kHz of the above-mentioned 
internal reference frequency is an upper limit. Moreover, 
the cut-off frequency of the above-mentioned loop filter 
must set up an optimum value in consideration of a carrier 
noise ratio. 

(0021) For this reason, after the check for an idle channel in 
the receive state, in order to start transmission using that 
channel at high speed, the frequency of the first local oscil- 
lation signal LOl must be the same in transmission and 
reception, and accordingly, the frequency of the first IF 
signal IF1 in reception and the IF signal IFT in transmis- 
sion must be the same 400 MHz, and also the VCO 32 of 
the transmitting section 300 must always oscillate during 
the time of the receive state. 

(0022) 

(Problem to be Solved by the Invention) In the conven- 
tional wireless communication device described above, 
since the primary intermediate frequency in reception and 
the intermediate frequency in transmission are the same, 
and since it must be prepared to start high speed transmis- 
sion in the carrier sense state that precedes transmission, 
the VCO that supplies the transmission intermediate fre- 
quency signal must always be in the oscillation state. 
Therefore, in order to prevent the idle selected channel 
from be considered in use as the result of a malfunction of 
the receiving signal strength display circuit due to interfer- 
ence to the receiving section by radiation leakage signal 
from said VCO and the start of transmission becoming 
impossible, it being necessary to consider a construction 
which carries out electric shielding and strict separation of 
the transmitting section and receiving sections and it has 
been very difficult to make thinner and smaller device, for 
example, credit-card-sized device. 
(0023) 

(Means for Solving the Problem) The wireless commu- 
nication device according to the present invention is a car- 
rier sense bi-directional wireless communication device 
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that is provided with a first receiving mixer that receives a 
received signal and a first local oscillation signal with a 
first frequency that corresponds to a selected channel that is 
selected from a plurality of communication channels that 
have the same transmission and receiving frequency and 
that divide a previously determined frequency band and 
that generates a primary intermediate frequency signal with 
a second frequency; a second receiving mixer that receives 
said primary intermediate frequency and a second local 
oscillation signal with a third frequency and that generates 
a secondary intermediate frequency with a fourth fre- 
quency; a first local oscillation circuit that generates said 
primary intermediate frequency signal; a second local oscil- 
lation circuit that generates said secondary intermediate 
frequency; and a reference frequency signal oscillation 
circuit that generates a reference frequency signal that is 
provided to said first and second local oscillation circuits; 
and that confirms that said selected channel is an idle chan- 
nel that does not contain transmission signals from a re- 
mote station before it starts transmission and then transmits 
its transmission signal; characterized in that it is provided 
with a multiplier circuit that uses a non-linear element and 
that is controlled by dynamic conditions at a first level 
corresponding to transmission of a transmission and receiv- 
ing switching signal, that multiplies said reference fre- 
quency signal by a previously determined multiplier, and 
that generates a transmission local oscillation signal at said 
fourth frequency; a modulation oscillation circuit that oscil- 
lates at said third frequency, receives said transmission 
signal at the time of transmission, conducts said modula- 
tion, and generates a transmission modulation signal; and a 
second transmission mixer that is controlled by dynamic 
conditions at said first level of said transmission and re- 
ceiving switching signal, that receives said transmission 
local oscillation signal and said transmission modulation 
signal, and that generates said transmission intermediate 
frequency signal. 
(0024) 

(Example) Next, Figure 1 shows an example of a wireless 
communication device according to the present invention 
wherein the configuration elements common to Figure 2 
have the same common reference letters and numbers with 
blocks that are similarly referred to. The wireless commu- 
nication device of the example shown in this drawing is 
equipped with a common transmitting and receiving section 
100A which has the respectively same function as usual, a 
receiving section 200 A, and a transmitting section 3 00 A 
instead of the common transmitting and receiving section 
100, the conventional receiving section 200, and the con- 
ventional transmitting section 300, respectively. 

(0025) A common transmitting and receiving section 100A 
is equipped with, in addition to a common antenna I, a 
band pass filter (BPF) 2, an antenna switching circuit 
(ASW) 3, an oscillation circuit 31, a voltage controlled 
oscillation circuit (VCO) 28, and a synthesizer 30 that are 
common with the conventional type, a multiplier circuit 24 
that uses a nonlinear circuit element that operates at a level 
corresponding to the transmission state of transmission and 
receiving switching signal CT, that carries out 4* multipli- 
cation of the reference frequency signal FR, and that gener- 
ates a 40 MHz transmission local oscillation signal LOT. 

(0026) The receiving section 200A is provided with, in 
addition to common mixers 5 and 1 1, IF amplifiers 7, 9, 13, 



and 16, SAW filters 8 and 14, a limiter 17, a demodulator 
circuit 18, a comparator 19, a receiving signal strength 
display circuit (RSSI) 20, and a synthesizer 29 that are 
common with the conventional type, a VCO 21 A which 
replaces the VCO 21 and which conducts frequency shift- 
ing according to the code value of a transmission data DT 
received during transmission and that generates an FSK 
modulated transmission local oscillation signal / second 
local oscillation signal L2T / L02, a switching circuit (S W) 
22 which switches the transmission local oscillation signal / 
second local oscillation signal L2T / L02 to the reception 
RX side or the transmission TX side according to the state 
of reception and transmission, a mixer 23 which operates at 
a level corresponding to the transmission state of transmis- 
sion and receiving switching signal CT and which gener- 
ates a transmission IF signal IFT from the filtered transmis- 
sion local oscillation signal LOX from which spurious sig- 
nals have been removed and the first local oscillation signal 
LOl from the S W 22, a SW 6 which is inserted between a 
mixer 5 and an IF amplifier 7 and which switches between 
the signal IFT and the first IF signal EF1 and supplies them 
to an IF amplifier 8, a SW 10 which is inserted between an 
IF amplifier 9 and a mixer 1 1 and which switches the out- 
put signal of IF amplifier 9 to one of a mixer 1 1 and a 
mixer 25, a SW 12 which is inserted between a mixer 11 
and an IF amplifier 13 and switches between the second IF 
signal from the mixer 1 1 and the transmission local oscilla- 
tion signal LOT and supplies them to the IF amplifier 13, 
and a SW 15 which is inserted between a SAW filter 14 
and an IF amplifier 16 and which switches between the 
output signal of the SAW filter 14 to the IF amplifier 16 or 
the mixer 23. Each of the SW 22, 6, 10, 12, and 15 re- 
sponds to the level L and H corresponding to the reception 
and the transmission state of the transmitting and receiving 
change signal CT, respectively, and performs switching 
operations. 

(0027) The conventional VCO 32 and the conventional 
frequency synthesizer 33 have been eliminated, so the 
transmitting section 3 00 A is equipped with a mixer 25, a 
BPF 26, and a RF power amplifier 27 that are common 
with the conventional type. 

(0028) As in the conventional, the major signal frequencies 
are as follows: for the reception and transmission frequency 
FRT for each channel, 2.4-2.5 GHz; for the channel inter- 
val, 1 MHz; for the first IF frequency and the transmission 
IF frequency, 400 MHz; for the second IF frequency, 40 
MHz; for the first local oscillation frequency LOl (FRT 
minus 400 MHz) = 2.0-2.4 GHz; for the second local oscil- 
lation frequency L02, 360 MHz, for the reference fre- 
quency FR 10 MHz, respectively. 

(0029) Next, the operation of this example is explained 
with reference to Figure I . First, in the receive state, each 
of the SW 22, 6, 10, 12, and 15 are set to the reception RX 
side according to the L level of the transmitting and receiv- 
ing change signal CT. In addition, the mixer 23 and the 
multiplier circuit 24 are set in a non-operational state. 
These established states are the same as those in the case of 
the receive state of the conventional wireless communica- 
tion device mentioned above, and therefore, the operation 
of each portion of the receiving section is also completely 
the same. However, since the multiplier circuit 24 and the 
mixer 23 are in a non-operational state, a transmission IF 
signal IFT with the same frequency as the first IF signal 
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IF1 does not exist and cannot generate interference with 
receiving section 200A. Therefore, in the receive state prior 
to transmission initiation, i.e., the carrier sense state, posi- 
tive operation of the RSSI 20 is possible and the receiving 
signal strength signal RS is generated according to whether 
the selected channel is idle or in use. When the above- 
mentioned selected channel is idle, in response to the signal 
RS corresponding to an idle channel, an external control 
system (omitted from the illustration) immediately sets the 
transmitting and receiving change signal CT at the H level 
of corresponding to the transmission state. 

(0030) Next, in the send state, in response to the H level of 
the transmitting and receiving change signal CT, each of 
the SW 22, 6, 10, 12, and 15 is set to the transmission TX 
side. In addition, the mixer 23 and the multiplier circuit 24 
are set in the operating state by ON control of the power 
source in response to the H level of the transmitting and 
receiving change signal CT, etc. Thereby, the multiplier 
circuit 24 multiplies the 10 MHz reference frequency signal 
FR from the oscillation circuit 31 is multiplied by 4 and 
generates the 40 MHz transmission local oscillation signal 
LOT. The multiplier circuit 24 is provided with of well- 
known circuits which conduct pulse drive of nonlinear 
circuit elements such as logic gate circuits and step recov- 
ery diodes. The signal LOT is supplied to the SAW filter 15 
via the SW 12 and the IF amplifier 13 and is supplied to 
one input of the mixer 23 via the SW 15 as the filtered 
transmission local oscillation signal LOX from which spu- 
rious signal components have been removed. 

(003 1) On the other hand, the transmission data DT is sup- 
plied to the VCO 21A. The oscillation frequency of the 
VCO 21 A is 360 MHz of the second local oscillation signal 
L02 and is controlled by the control signal QT of the fre- 
quency synthesizer 29 on the basis of the frequency of the 
10 MHz reference frequency signal FR. The VCO 21 A 
responds to the supply of the transmission data DT and 
performs a frequency shift corresponding to the sign value 
of transmission data DT for this oscillation frequency cor- 
responding to control signal QT and generates the transmis- 
sion second local oscillation signal L2T that has been FSK 
modulated. The signal L2T is supplied to the input of the 
other side of the mixer 23 via the SW 22. The mixer 23 
responds to the signal LOX and the supply of the signal 
L2T, generates the 400 MHz transmission IF signal IFT, 
and supplies it to the SAW filter 8 via the SW 6 and the IF 
amplifier 7. The SAW filter 8 removes spurious signal 
components from the signal IFT and supplies it to one input 
of the mixer 25 via the IF amplifier 9 and the SW 10 as the 
filtered transmission IF signal ITX. 

(0032) The mixer 25 responds to the supply of the filtered 
transmission IF signal ITX and the first local oscillation 
signal LOl, and as in the conventional, converts them into 
the signal TS of the set channel frequency and it to the RF 
power amplifier 27 via the BPF 26. The RF power ampli- 
fier 27 carries out power amplification of the converted 
signal TS, generates the transmission signal T, supplies it to 
the antenna 1 via the ASW 3 and the BPF 2, and sends out 
the transmission signal T as an electric wave. 

(0033) Since each of the VCO 31, 28, and 21 is always in 
an oscillation state for the frequency corresponding to the 
selected channel even in the above-mentioned carrier sense 
and receive states and since each of the multiplier circuit 24 
and the mixer 23 do not include any special time constant 



circuits such synthesizers, etc., typically starts within 1 /zs 
from an operating state setup when the power source is 
turned on, satisfying the reception/transmission changeover 
duration for 1 0 //s or less is easy. 

(0034) As mentioned above, since theoretically interference 
to the receiving system by the transmitting system signal in 
the carrier sense and receive states does not exist, electric 
shielding between the transmitting system and the receiving 
system can be simplified, and a high level integration is 
possible by forming both of them on the same semiconduc- 
tor chip. A smaller and thinner appearance is attained by 
this and dimensions can be reduced to about 85.6 mm * 54 
mm x 5 mm, the so-called credit card size. 

(0035) Although an example of embodiment of the present 
invention was explained above, various forms are possible 
for the present invention and it is not restricted to the 
above-mentioned example of embodiment. For example, 
using an independent band-pass filter instead of using the 
SAW filter in the receiving section to remove spurious 
components unless from the transmission signal and elimi- 
nation of the related switching circuits is applicable, pro- 
vided, of course, that it does not deviate from the major 
points of the present invention. 

(0036) 

(Effect of the Invention) As explained above, the wire- 
less communication device according to the present inven- 
tion is provided with a multiplier circuit which is controlled 
by the operating state at the time of transmission, and 
which generates a transmission local oscillation signal us- 
ing a nonlinear component, a modulation oscillation circuit 
with a second local oscillation frequency, and a second 
mixer for transmission which is controlled by the operating 
state at the time of transmission and which generates a 
transmission intermediate frequency signal from a trans- 
mission local oscillation signal and a transmission modulat- 
ing signal, and since interference to the receiving system by 
the transmitting system signal in the carrier sense and re- 
ceive states does not exist theoretically, electric shielding 
between the transmitting system and the receiving system 
can be simplified and high integration by formation of both 
on the same semiconductor chip is also attained, it is effec- 
tive in attaining the smaller and thinner appearance of the 
credit card size and in securing high-speed transmission 
initiation from the carrier sense condition. 
(Brief Description of the Drawings) 
(Figure 1) This is the block diagram showing one example 
of the wireless communication device according to the 
invention. 

(Figure 2) This is the block diagram showing an example 
of the conventional wireless communication device. 
(Legend) 
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